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KoHTpo1bHO-U3MepHUTe/IbHbIE MATEPUAJIBI VIS IPOBEIeHNs TOI0BOI0 3a4eTa
no npeametry «IIporpamMmupoBanmey.

Kuaace: 11

IlosicHuTe ILHAA 3aIMCKA

Ha3nauyenue padoTbI:
OneHuTh ypOBEHBb MOATOTOBKU oOydaromuxcst 10 kigaccoB mo mporpaMMHUpOBAHUIO B CO-
OTBETCTBHH C IJIAHUPYEMBIMU PE3YJIbTaTaMHU.

HpOBepﬂeMOC coaecpKaHue.
— JKagnble anropuTMbl, aMOPTHU3ALUMOHHBIA AHAIM3, CIIOXKHBIE CTPYKTYphl IaHHBIX: B-
nepeBbs, (puboHauunensl nupamusl. JlepeBbs BaH Omie boaca, nepeBbs Ban Omae bo-
aca, CTpYKTYpbI JaHHBIX U1 HENIEPECEKAIOIIUXCSl MHOYKECTB

— QITOpPUTMBI A7 paboThl ¢ rpadaMu: 3JIEMEHTApHbIE alTOPUTMbI, MUHUMAaJIbHbIE OCTOB-
Hble IpeBbs, anroput™ llpuma, anroputm Kpyckana, kpaTdaiiye myTd U3 OQHOU Bep-
IIMHbI

— KpaTryalllue IyTH MEXAY BCEMHU IIapaMu BEpILNH, 33/1a4a O MAaKCUMaJIbHOM IOTOKE, NP-
MOJIHBIE 3a/1a41, KOMOMHATOPHBIE AJITOPUTMBI..

— IlIpeoGpa3oBanue no cpeaUHHON OCH, pa30ueHNe MHOTOYTOJIbHUKA Ha YaCTH, YIPOIIEHHE
MHOTOYTI'OJIbHUKOB, BBISBIIEHUE CXO/CTBA (DUTYp, MJIAHUPOBAHUE MEpEMEIIEHNN, KOHPU-
rypanuy npsAMeIX, CyMMa MUHKOBCKOTO.

— basoBslii Ki1acc, 3alUIIEHHBIE OIS U METObI, TPOEKTUPOBAHUE NPUIIOKEHUS C UCTIOIb-
30BaHHEM HECKOJIBKUX KIIACCOB.

Ctpykrypa padoThI:

Pabora cocrout u3 5 3ananuii. Bce 3a1anus BBICOKOTO YPOBHS CIIOKHOCTH.

dopma: 3ayer

PacnpeneJieHue 3aaHuii 10 MPOBEPSAEMbIM YMEHUSIM H BH/IaM ICATEJIbHOCTH:

IIpoBepsiemble yme-

Ne 3a- IIposepsiemoe coxep- Yposenb | MakcuMaabHbIN
HHSl, BUIbI IeATEIbHO-
JaHUS | )KaHHWe — pa3jes Kypca o CJI0KHOCTH oas
Pons anroputMoB n YMenue 06pa3oBbIBaTh
BBIYHCIICHUSIX, OCHOB- | BCE MTOJIMHOKECTBA
HBIE TIOHSITHS TEOPUHU JTAHHOTO MHOYECTBA C
1 ITOPUTMOB, JIEKOMIIO- | YYE€TOM OTpaHUYEeHHUII, B 1
3UIMS U GOopMaTU3aIus | OMPEEeNsITh X KoJnJe-
3a/1a4, BEPOSITHOCTHBIA | CTBO U MOIIIHOCTH.
aHaJn3 U paHJI0MU3H-
pPOBaHHBIE AJITOPUTMBI
COpPTUPOBKA U MOPSI- YMmenue 00pa3oBbIBaTh
KOBasi CTATUCTHKA, TU- | BCE MOJMHOKECTBA
2 pamMuanbpHasi COpPTH- TAHHOT'O MHOYKECTBA C B 2

pOBKa, ObICTpast COPTH-
POBKa, COPTHPOBKA 3a

Y4€TOM OTpaHUYECHUH,
ONPEACIATh UX KOJIUYe-




JIMHEHOE BpeMsl, Me-
JAUaHbl 1 MOPAAKOBBIC
CTaTHCTUKH, FJIEMEH-

TapHbIE CTPYKTYPbI
JAHHBIX

CTBO U MOIIHOCTH.

XJIIMPOBAHUE U XOIII-
Ta0IMIBI, ONHAPHBIC
JIEpEeBbsI IOMCKA, Kpac-
HO-YEPHBIC JICPEBbS,
pacuMpeHue CTPyKTyp
JIAHHBIX, METO/IbI aHa-
JM3a aJITOPUTMOB, JTU-
HaMHUYECKOE IIporpam-
MHUPOBaHUE.

Ymenne 00pa3oBbIBaTh
BCE MIOJIMHOKECTBA
JTAHHOTO MHOJKECTBA C
Y4ETOM OTPaHUYCHUH,
OTIpeNeNATh UX KOJIn4e-
CTBO U MOIIIHOCTH.

DneMeHTapHbIC 3a/]auH,
BBIITYKJ1ast 000JI0UKa,
TPUAHT YIS, TUa-
rpammsl Boponoro,
MTOUCK OJVDKaMIIIen
TOYKH, IIOKCK B 00J1a-
CTH, MECTOIIOJIOKECHHE
TOYKH, BBISIBIICHUE I1C-
peceyeHui.

[Tonnmanue riry0oKoit
CBSI3U MEXIy anhaBu-
TaMU €CTECTBEHHBIX
A3BIKOB U JJBOMYHBIM
andasurom. Ilonumanue
ar1(aBUTHOTO MOJX0Ja K
KOJIMPOBaHUIO UH(DOP-
Maluu.

Knaccel u 0OBEKTHI B
C++, uHKancynsuus,
HacJIeI0BaHHUE, TIOJIH-
Mop(hu3M, uepapxus

KJIACCOB.

YMeHue packoaupoBaTh
cooO11eHue, 3aK0Iupo-
BaHHOE MPU MOMOIIN
PaBHOMEPHBIX U HEPAB-
HOMEPHBIX KOJ/IOB C U3-
BECTHOM KOJIOBOM Ta0-
JIULEH.

IIpoao1KNTEIbHOCTH KOHTPOJILHOM PadoThI:
Ha BrinonHeHne KOHTpOIbHON padoTsl oTBOAUTCS 40 MUHYT.

Cucrema oleHUBAHHS BbINOJIHEHHUS BCell padoThI:
MaxkcumanbHbIi 0ai 3a BBIIOJTHEHHE paboOThl — 5



HcexonHbIe TaHHBIE

B exuHCTEeHHOI CTpOke HaxoguTCA OHHapHAd cTpoka S. 0 = 5] = 107, cocTodmad ToIbKO H3 CHMEOTOE {X. . }.

Pesvaerar

Iaa xazmoro  oT 1 7o 25 Tpedvercs BEIBECTH MaKCHMATEHVEY THHAMHYECKVIO CAOKHOCTE cTpoku S — I roe (71 =

IIpaMep

HCXO0JHBIE JaHHBIE pesyasTaT

FOI[OBOﬁ 3AYET 110 ITIPOTPAMMMNUPOBAHUIO g
11 kiacc 1

JleMoBapuaHT 21

Brinosnnena: KJI1accC 41




HcX01HBIE TAHHEBIE HcX0OHEBIE TAHHEIE

= 5 ~ = " -~ - -
B OEPEOH CTPORS 3a0aH0 OET0E HOAO 77 (2 =n = ].0’) — FEQIHECCIED OaTapcH. B HOEPEOH CTPOKES WEpPSs IMPOOS]I JAaHBl GETBRIPS LSIBIX SIHCTAD 71, M, X H ¥V — HOMHYSCTED FHTSICH, KOIHHECTED IMPOCED,

— 5 5 CTOHMOCTE 0JIHOCTOPOHHSE JIOPOTH H CTOHMOCTS ABycTopoHHed toporn (2 =n=10%, 1=m =105, 1 =x, y =10%)
B cleaviommx 1 CTPOKAX 3adaHB! UelBle WHCTA X; M ¥, pasdercémmele mpobedom (—107 = x,. y; = 10°) — xoopaumare! -

ogepennoii oarapen. [ apanTHpyeTcd, ¥T0 He CYIIECTEVET ABVX DaTape ¢ COBNATAMIIHME KOODIHHATAME. B xaxoff H3 CTEIVEOIIHX # CTPOK epe3 Npo0eT JaHel JBA NETLIX YHCIA 4; H &, 0003HATAIONIHX, YTO KHTETL HOMED &;
XOueT myTh X 3mTemo Homep b, (1 =4, b, =n. a;# b)). TapantipyeTtcs, uTo Bee IPOCROE! PAXTHIHEL TO €CTE AT TIODLIX §

PelviasTart . , ,

k J BEpHO @; # a@; AN b],.::bf.
Bemeennre ogHO OeFCTEHTEIBHOE 4HCIO — HAHMeHBIISE DAaccTOAHHe, Ha KoTopoe OapoH MioHxrayseH momer :
OpHOTHIHTECE K DeHIPY KOOPOHHAT, MepeMelladck TOMBKD Ha Alpax. Bam oTeeT cuMTaeTCA NPABHIEHEIM, ©CIH a0COTHOTHAL PesyabTar
-6 .

HTH OTHOCHTETEHAT €70 MOTPEmIHOCTE He npertimaet 1077, B egmBcTBeHHOH CTPOKE ERIBEIHTE OJHO LIET0E THCIO — HAMMEHBIIEE KOIHYSCTEO JSHEEHEIX ©JHHHL, J0CTATOYHOES,
YTOOE! EBIIOTHATE ECE [IPOCEOEI

IIpHEMEpPEI

HCXOTHbIE TaHHBIE DPe3yaBTaT IIpameps!
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HﬂBEpH}{I{a BRIl HE Pa3s BHOSTH IOIOBNIOMEH BHIA «]laHa MoCI€N0BATEIEHOCTE, HaHIHTE CIEOVIOINES THCIIOH. B netctee
OHH KaiVICA JOIHTHEIMHE, HO IIOTOM IIDHXOIHT [IOHHMAHHE, WTO MOEHO HallHCATbE modoe HMHCIO0, a 3aTeM OOBACHHTE 3TO

Kakoi-HHOY I XHTPOH KOHCTPVELHER

Bam MEI Dpegiaraes IpoSoTEHTE IOCTET0BATeNEHOCTE «HAROOIEe OPOCTEIM ciocobony. Beé emeé HegocTaTodsHo cTporo’
Tans To9HOE ONpeTeTeH e

Croxcrochsio MOCIE00eaMETsHOCHY 4, @y, ..., (, HALIEASTCA MHHHMATEHOS TaKOe d, UTO CYIIECTEYET MHOTOWIEH P
crenenn ¢ Takod, ro p(x) = @, mod 998 244 353 gna scex x ot 1 go n. B pamxax 3Toft sagaum cumTafiTe. IT0 CTENEHB
yuorowtexa p(x) = ) pasna —1.

Bau JAaHa NoCIEJ0BATEIEHOCTE al_ [ 25 Tapen. Gn ATHEEL ¥, BaM HYAHO IIOCTPOHTE NOCISOCEATSIRHOCTE bl: bz: bﬂ—m ATHHEL

AT TAKVH, 4MT0.

¢ 0=5,<998 244333 naasecexior 1 J0o n+m
¢ a;=b amavcexior laon

s Craosmocts ODOCIESCEATSIEHOCTH b KAK MOXHO MeHEIIE.

HcxoaHBIE JAHHEIE

B nepEoii cTpoke samHucaHo gsa neasx wmcta num (1 <n=107, 1 =m =8 - 10%),

Bo rTopoit cTpOKe 3amHCcaHB! 1 METEIX THCET @; — HCXOTHAd nocieqosateTsHocTs (0 = a; < 998 244 353)

PesyibraTr
Brmsegmre m mcen by, b,y ... b, Pasneanfite wncaa mpodemanm.
IIpEMepBI
HCX0JHEIE JaHHBIE Pe3yasTaT
5 10 36 49 64 81 19@ 121 144 169 196 225
14916 25
33 880
NN}
5 18 31 57 99 163 256 386 562 794 1893 1471
124816
31 998244352
218

HcxoaHEIE JAHHEIE

B nepeoii cTpoke gepez npoden samucansr memse umeta nu k (1 £ n =2 - 107), (0 = & £ #) — KOTHYECTEO MOCELIOK H
KOTHIECTEO BOIMOKHBIX PABOK.

Bo ETOpO# CTPOKE Uepes MPOOEN 3aHCAHLT IeIEle THCTA oow, mup, @, b (1 = mxow, mep, a = 10%), (1 =5 = 100).

B cIeqyrommx 1 CTPOKAX Hepes MpoOeT salmHcans! Nelsle Sucaa w; Hp; (1 Sw, . p, = 10%) — Bec B eHa i-f MOCHLTKH.

PesvabTar
BBIB&JH‘IE OJHO ISHCTEHTEIBHOS YHCIO — MAKCHMATEHYVE? HNOMITHHHYVED EEINOTY OT IIOCELTOK. Bam oteer cumtaerca

MPAaEHTIBHEIM, SCIH ﬂ6CO.‘.I]0THaK HTH OTHOCHISIBRHAA €TI0 MNOTPEIIEOCTE HE IIPEERINIAST ]0_9. ibopma:{m—xo: OYCTIE B4l OTEST
=10°.

. . =
PABEH X, a OTECT EIOPH PaBcH V. Bamr oTeeT cunTacTCH TIPaBHIBHEIM, €CIH Ymax(1, )

Hatee EBIBEOHTE M CTPOK., B [-H H3 KOTOPBIX VKAKHMTE Hepe: IIPOOET HOEBIH BEC H CTOHMMOCTE i-# HOCBITKH. Ecmm
CYITECTEYVET HECKOIEKO BEAPHAHTOE OTESTA, BEIEEOHTE .'[}0601‘:1 H3 HHX.

IIpumep
HCXO0JHBIE JaHHBIE Pe3¥IBTAT
4 2 3217.0e00gaeed
3@ 5ee 4 39 & 91e@
& 11e@ 68 9@
52 92 9 990
9 998 91 928
ol 428
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